Intermediary metabolism of the mature rat following 2,3,7,8-tetrachlorodibenzo-p-dioxin treatment.
Changes in body weight, feed intake, hepatic cellularity, and intermediary metabolism were assessed in the mature male (450 g) rat following 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) administration. All animals were schedule-fed (8-hr feeding period/24 hr) and treated with a single oral dose of either TCDD (75 micrograms/kg) or vehicle. Blood and tissues were sampled 16 to 18 hr following the end of the feeding period on 2, 4, 6, and 8 days post-treatment. Mature rats treated with TCDD exhibited a slight but progressive reduction in both body weight and feed intake throughout the 8-day experimental period. An increase in liver mass that was apparent at 2 days and plateaued by 4 days after TCDD treatment was associated with a decrease in the concentration of DNA per gram of wet liver. However, the total liver content of DNA in TCDD-treated rats remained similar to pair-fed animals. Thus, TCDD treatment produced liver enlargement in the mature rat that was the result of hepatocellular hypertrophy and not an increase in cell number. Hepatic glycogen content in TCDD-treated rats was threefold higher than their pair-fed counterparts at 2 to 6 days post-treatment, and this augmentation would account, in part, for the hypertrophy of the liver cell found after administration of TCDD. Plasma glucose and lactate concentrations were similar in TCDD-treated and pair-fed rats, suggesting that the Cori cycle remained unaltered following TCDD administration. Likewise, heart and gastrocnemius glycogen concentrations were similar in all experimental groups. Urinary excretion of urea, ammonia, and creatinine was comparable in TCDD-treated rats and their pair-fed counterparts, indicative of a nitrogen balance that was not disturbed by TCDD. Plasma glutamine concentrations in TCDD-treated rats tended to be reduced and were significantly lower at Day 6 post-treatment when compared to those of pair-fed counterparts, suggestive that amino acid release from muscle was not enhanced in TCDD-treated rats. Likewise, plasma concentrations of branched-chain amino acids, which are metabolized to a large extent in muscle, tended to be lower on Day 6 following TCDD treatment. Yet at Day 6 post-treatment, the circulating concentrations of amino acids that are metabolized by the liver were elevated in TCDD-treated animals. TCDD administration also resulted in an increase in total hepatic protein concentration which was evident at 4 days and increased progressively at 6 and 8 days post-treatment. Liver content of phospholipids also increased gradually following administration of TCDD.(ABSTRACT TRUNCATED AT 400 WORDS)